Self diffusion coefficients of CF3Br and CF3C1 are given for the temperature range 140 430 K at pressures up to 200 MPa. The are analysed by the interacting sphere model. S e lf D iffu sio n in C o m p re s s e d F lu id C F 3B r a n d C F 3C1
rated from oxygen and nitrogen by at least five freezepump-thaw-cycles to a final pressure of 10 ~2 to 10~4 Pa.
For details of the apparatus cf. [6] . The self diffusion coefficients were determined by the pulsed field gradi ent method introduced by Stejskal and Tanner [7] in a Bruker MSL 300 spectrometer operating at a 19F-resonance frequency of 282 MHz. The design of the home built probe head is given in [8] ,
In the presence of a pulsed field gradient, the decay of the echo amplitude A in a Hahn-spin-echo experi ment is described by [7] / 2 x (1) A(2t) = ,4(0) expf -y j exp( -y2 DS2 A -\ S g2).
In (1) T is the time between the 90r and 180c pulse, 7 the gyromagnetic ratio of the nucleus studied. D the self diffusion coefficient, ö the duration of the gradient pulses, A the time between the two gradient pulses, and g the gradient strength, given by g = k I. Here k means the coil constant, that has to be obtained from a calibration with a substance of known diffusion co efficient, and I the coil current.
The determination of D was most conveniently ac complished by increasing g while keeping all other variables constant. The coil constant was determined using the known self diffusion coefficient of water at ambient pressure and 298 K obtained by Mills [9] , which is generally acknowledged to be the most reli able value [10] . The coil constant was controlled by a redetermination of D for benzene under standard con ditions [11] .
The self diffusion coefficients are judged reliable to ± 3%. Their reproducibility was depending on the temperature range +1 to 2%. 0932-0784 / 89 / 1200-1210 $ 01.30/0. -Please order a reprint rather than making your own copy. Tables 1 and 2 Where for CF3Br these data overlap with the results given here, they agree to ± 2%. For CF3C1 the published SVP data show a smaller temperature dependence than our data. For 270 K > T > 195 K the deviation of the two data sets is within our experimental error, while at the highest temperatures the russian data are low. Around 140 K our data are about 10% below the published SVPcurve.
Results and Discussion

Activation Energies
Except for the saturation vapor pressure curves of D for T > 250 K and the high temperature end of the Table 1 . Self diffusion coefficients D(IO"8 m2/s) in CF3C1. Figure 3 gives the isochors for CF3Br. From this diagram and the corresponding one for CF3C1 (not shown) the activation energies at constant volume AE* are deduced. The data are compiled in Table 3 and compared to those of other halomethanes. The densities for CF3Br (14, 15) and CF3C1 (16) were com piled from the literature and extrapolated by graphi cal procedures. It is typical for simple liquids to find the ratio (AE*)J(AE*)p % 0.5 [17, 18] . This is fulfilled for all substances compiled in Table 3 . The activation energies derived for the various substances behave rather unsystematic. Neither the size of the gas phase dipole moments (CF4: 0 Debye, CF3C1: 0.5 Debye, CF3Br: 0.65 Debye, CF3H: 1.65 Debye, CH3F: 1.85 Debye), nor the sequence adopted in Table 3 , where the compounds are ordered with the molecular mass increasing from top to bottom, reveal any systematic trend. It is generally accepted that activation energies and activation volumes derived for the p, T-dependence of self diffusion or viscosity cannot be assigned to a physical process but may only be used for a qualitative intercomparison between different sub stances.
The data given in Table 3 seem to show that even for a sequence of very similar substances this does not lead to any deeper understanding of the influence of the single molecular properties upon self diffusion. (6) with kB the Boltzmann constant, m the molecular mass and <7lj the Lennard Jones diameter. This formalism describes all halomethanes studied hitherto with two parameters e and <7B that do predict a defined g, T dependence for D. However, for the time being this analysis must rely on rather poor density data often obtained by long and crude extrapolations. In the high density region of the hard sphere fluid variation of ± 2% in the density will change the self diffusion coefficient by ~ 20%, the fairly large stan dard deviations observed in Table 4 results in our opinion mostly from systematic errors in our density extrapolation procedures. Evidently the description of all molecules without spherical symmetry by one radi- Table 3 . Activation energies at constant pressure and con stant volume for a series of halomethanes. ally symmetric Lennard-Jones potential is an approx imation which describes an averaging over the differ ent parts of the molecular surface. Figure 5 compiles the results obtained from a fit of the CF3Br self diffusion coefficients to Equation (2). In Table 4 the e and aB values obtained for the various methane derivatives are given. The last three lines contain data for <xB and e taken from the literature they were derived from virial expansions of vapour pressure data [26] and low pressure viscosities [27, 28] .
Conclusions
The self diffusion coefficients for all halomethanes studied hitherto and for methane can be well repre sented by the interacting sphere model. It will be very interesting to see whether systematic deviations from this concept occur, if more precise p, V, T-data be come available for the whole region covered by these data, and if the data can still be represented by this approach when the self diffusion and density measure ments are extended to pressures in the GPa-range.
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